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AMENDMENT TO CLAIM 1 (replacement): 

1 . (amended) An atmospheric-pressure, plasma generating apparatus for treating a surface 
of a workpiece, said apparatus comprising: 

a plurality of powerable electrodes connectable to one or more power supplies and 
powerable thereby; 

at least one groundable electrode connectable to a ground, 

a plurality of dielectrics, wherein a dielectric of said plurality is associated with each said 
powerable electrode, each said dielectric being intermediate said powerable electrode and said at 
least one groundable electrode wherein each said dielectric contacts said powerable electrode; 

a first plurality of said powerable electrodes and said at least one groundable electrode 
being disposed in pairs, each of said pairs generating a plasma zone and operatively associated 
with a second plurality of flow channels, wherein said plurality of electrodes is disposed in said 
flow channels comprises elongate electrodes disposed in elongate flow channels, whereby a 
plasma gas can flow through said flow channels and thereby produce a plasma therein upon 
interaction with said powerable electrode when powered, said plasma being capable of 
interacting with a working gas to thereby produce excited species, and a third plurality of outlets 
from said flow channels, said outlets being juxtaposable with a workpiece whereby the excited 
species may flow from interaction with said plasma through said outlets to impinge on the 
surface of the workpiece, said flow of said excited species being in a primary direction which is 
straight and unobstructed from said plasma to said surface of said workpiece. 
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AMENDMENTS TO THE CLAIMS 
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This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

An >atmospheric-pressure, plasma generating apparatus for treating a 
surface of a workbiece, said apparatus comprising: 
at least one a plurality of p owerable electrodes connectable to one or more power supplies 
and powerable thereby; 

at least one groundable electrode connectable to a ground, 

a plurality of dielectrics, wherein a d ielectric of said plurality is associated with each said 
powerable electrode, each said dielectric being intermediate said at least ono powerable electrode 
and said at least one groundable electrod e therein each said dielectric contacts said powerable 
electrode: 

a first plurality of said powerable eleWodes and said groundable electrodes being 
disposed in pairs, each of said pairV generating a plasma zone and operatively 
associated with a second plurality of ftow channels, whereby a plasma gas can 
flow through said flow channels and thereby produce a plasma therein upon 
interaction with said powerable electrodeXwhen powered, said plasma being 
capable of interacting with a working gas to thfereby produce excited species, and 
a third plurality of outlets from said flowV channels, said outlets being 
juxtaposable with a workpiece whereby the excited species may flow from interaction 
with said plasma through said outlets to impinge on the surface of the workpiece, said 
flow of said excited species being in a primary direction which is straight and 
unobstructed from said plasma to said surface of said workpiece^ 

<^r^£L&0 (J V 

2. ( Origin a l) An apparatus according to clami 1 wherein said plurality of electrodes 

disposed in said flow channels comprises elfcqgate electrodes disposed in elongate 
flow channels. 

3. ^Sgrrrar) An apparatus according to claim / ^wherein said plurality of electrodes 
disposed in said flow channels are powerable, each said powerable electrode 
extending from a proximal end to a distal end, said distal end being juxtaposed with 
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said outlet of said flow channel, said cross sectional area of said powerable electrode 
not increasing as said distal end is approached. 



4. (Original) An apparatus according to claim 3 wherein said flow channels are disposed 
in an array comprising inner flow channels and outer flow channels, said outer flow 
channels having a greater cross-sectional area and/or density than said inner flow 
channels. 

5. (Or iginal ) An apparatus according to claim 1, wherein at least one said powerable 
electrode^is spaced about fO micrometers to about 20 mm from at least one said 
groundable electrode. 




6. (\ffi&&a5&n) An apparatus according to claim 1 comprising at least one electrode 
dicpoood in a flow c h anne l. a mi having a spiral configuration, said spirally configured 
electrode substantially circumscribing or being substantially circumscribed by an 
opposite electrode to define a flow channel therebetween. 

7. (\ ^h$TQwn ) An apparatus according to claim 6 wherein said spirally configured 
electrode has a helical configuration. 

8. (W ithd r aw n) An apparatus according to claim 6 comprising plural spirally configured 
electrodes disposed in a common flow channel. 

9. Q5^2rawrr)"An apparatus according to claim 1 wherein said at least one powerable 
electrode and said at least onfe groundable electrode are alternatingly disposed and 
comprise plates, said flow channel^ being intermediate and defined by said plates. 

10. (^Sh&^) An apparatus according\to claim 9 comprising plural and parallel 
alternatingly diposed powerable electrode^ and groundable electrodes. 

1 1 . (Withdrawn) An apparatus according to claim l\ wherein at least one said powerable 
electrode is spaced about 10 micrometers to 20 mrrr^rom at least one said groundable 
electrode. 
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12. (Withdrawn) An apparatus according to claim 1 wherein said apparatus comprises a 
laminate of at least one powerable electrode, at least one groundable electrode 
disposed in face to face relationship and a dielectric interposed therebetween, said 
laminate having a plurality pf flow channels therethrough. 

P 

13. QJiithdraWfi) An apparatus \according to claim 12 comprising plural laminae of 
powerable electrodes, groundable electrodes and dielectrics interposed therebetween, 
said laminae being disposed in fjace to face relationship. 

14. (W t * hdrawi r)-An apparatus according to claim 13 wherein said powerable electrode 
and said groundable electrode are n$t coextensive. 

j 

15. {Withdrawn) r An apparatus according\to claim 14 wherein said powerable electrode 
has a width, taken within the plane of tWf laminate of less than 2 mm. 

Q 

16. (Wit hdrawn ^ An apparatus according tA claim 13 comprising plural powerable 
electrodes, disposed on a common dielectriq 

J 

17. _(Wrthdrawrr)"A method for treating a surface df a workpiece at atmospheric pressure 

using plasma, said method comprising the steps if: 

providing an apparatus, said apparatus comprising at least one powerable electrode, 
said powerable electrode being connectable to a power supply and powerable thereby, 
at least one groundable electrode connectable to a ground, 

a dielectric separating said at least one powerable electrode and said at least one 
groundable electrode, whereby said at least one powerable\elctrode and at least one 
groundable electrode define a plurality of electrode pairs, 

a first plurality of said powerable electrodes and/or said groundable electrodes being 
disposed in a second plurality of flow channels, whereby a plasma gas can flow through said 
flow channels and thereby produce a plasma upon interaction with a powerable electrode 
when said powerable electrode is powered, said plasma being capable\)f interacting with a 
working gas to thereby produce excited species, and 
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a third plurality of outlets from said flow channels, said third plurality being 
juxtaposable with a workpiece ^hereby the excited species may intercept the surface of the 
workpiece; 

supplying power to at leasttane said powerable electrode, 
supplying a plasma gas to said plurality of flow channels; 
generating a plasma from saia\plasma gas, 

supplying a working gas in juxtaposed relationship with said plasma gas, whereby 
said plasma interacts with said working gas to generate excited species, said 
excited species being suitable to treat a workpiece, 
juxtaposing said plurality of outlets nom said chamber with a workpiece, and 
applying a treatment of said active species to a surface of the workpiece in a straight 
and unobstructed flow path from said plasma to said surface of said workpiece. 

1 8. X35£ithdrawn)-A method according to claim M 7 wherein said step of supplying power 
to said at least one powerable electrode comprises supplying different amounts of 
power to different powerable electrodes. 

& 

19. (Withdrawn^ A method according to claim 17 wfterein said step of supplying a 
working gas comprises supplying different working Vasses through different flow 
channels. 



20. (New) An apparatus according to 1 further comprising a gas source, said gas source 
being in communication with one or more of said flow channels, whereby said gas 
source can provide gas to said flow channels to cause gas flow therethrough, and 
provide an unequal gas distribution through different said flow channels. 

21. (New) An apparatus according to claim 20 wherein said gas source provides different 
plasma gases and/or different working gases to said flow channels. 

22. (New) An apparatus according to claim 21 wherein said different working gases 
and/or said different plasma gases are convergingly provided to a common flow 
channel. 
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23. (isfew^f An apparatus according to claim y^^om prising a plurality of powerable 
electrodes, said powerable electrodes being mutually different in size. 

24. (New) An apparatus according to claim ^further comprising one or more power 
sources, wherein different said powerable electrodes have different different power 
levels applied thereto. 

25. (New) An apparatus according to claim 1 wherein said dielectric comprises glass. 
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